INTRODUCTION
============

Colon graft has been a favored surgical technique for benign esophageal stricture and esophageal malignancy. Early post-operative complications of this procedure are common and include anastomosis leaks, fistula formation, colon graft edema, ischemia, and stricture.[@B1]-[@B4] Late complications include peptic ulcer, fistula formation, reflux colitis, atonia, outlet obstruction in stomach, and rarely malignancy. We report a rare case of colonic adenoma with carcinomatous transformation arising in the interposed colon.

CASE REPORT
===========

A 60-year-old woman, who had undergone esophagectomy with colon interposition, due to esophageal lye-stricture 40 years ago, was admitted to hospital with hematemesis and heartburn sensation. Laboratory evaluation including hematological and biochemistry studies were unremarkable except for mild anemia. Endoscopic examination of the colonic graft could not find the focus of the bleeding but six polyps of 3 to 5 mm in size were found incidentally. Colonoscopy of the native colon revealed two polyps of similar size, one in the ascending colon, and the other in the cecum. Consequently, endoscopic and colonoscopic polypectomy was carried out. Histologically, all resected specimens were adenomatous polyps and only two polyps from interposed colon showed high grade dysplasia, and others showed no dysplasia.

8 months later, the patient was admitted due to melena. Endoscopic examination of the colon graft revealed a 1.0 cm sized, active staged ulceration at cologastric anastomosis. In addition, two flat to slightly elevated lesions of 12 and 20 mm in size which might have been missed at the previous examination, were noted at the anastomosis site and 4 cm proximal to the anastomosis site ([Fig. 1 A, B](#F1){ref-type="fig"}). As there was no evidence of active bleeding, endosopic biopsies were performed in ulcer margin while endoscopic mucosal resection of colonic polyps were carried out ([Fig. 1C, D](#F1){ref-type="fig"}). Pathology of the resected 20 mm sized adenoma disclosed tubulo-villous adenoma with high grade dysplasia and focus of intramucosal well-differentiated adenocarcinoma ([Fig. 2A, B](#F2){ref-type="fig"}). We performed the test for microsatellite instability (MSI)-testing of the lesion. The DNA from the tumor was amplified by polymerase-chain-reaction with the microsatellite markers and genotyped after fluorescence labeling, and the result of MSI-testing was stable ([Fig. 3](#F3){ref-type="fig"}). The patient discharged without further bleeding episode and was treated with H~2~ receptor antagonist.

DISCUSSION
==========

Colonic interposition for esophageal reconstruction was described first in 1911. This operation has been generally performed for malignant disease of esophagus and cardia, but also has been largely applied to the benign esophageal disease, such as lye-induced strictures. Because the patients who underwent colonic interposition for benign disease may have normal life-expectancy, late morbidity associated with this operation is particularly important. Malignancy arising in interposed colon is a rare complication of colonic interposition.

In general, the etiology of colon cancer is multifactorial comprising environmental factors, especially diet, and genetic factors. The diet with high animal fat and low fiber has been reported to be associated with carcinomatous transformation of colon.[@B5] The currently accepted hypothesis regarding animal fat is that the ingestion of animal fat leads to an increased proportion of anaerobes in the gut microflora, resulting in the conversion of normal bile acids into carcinogen. The theory related to dietary fiber is that the fiber accelerates intestinal transit time, reducing the exposure time of colonic mucosa to potential carcinogen and diluting these carcinogens. These studies have been performed in the view of indirect effect of diet.

However, interposed colonic segment would have a marked change of location and functional demand. Such changes include direct exposure of colonic mucosa to environmental substances with potential toxicity or carcinogenicity to colonic mucosa, and to different microflora. The colonic mucosa encounters these factors right after the change of location, and also affected by gastric juice and other physiologic factors involved in alimentary tract function. Altorjay et al.[@B6] reported that the muscle contraction of interposed colon was segmental without spreading waves on manometric examination. The passage time of food contents in grafted colon is longer than in normal esophagus, and the grafted colon may well be more vulnerable to the refluxates from stomach due to absence of sphincter. Therefore, the duration of exposure to noxious agent and carcinogen is longer in the grafted colon than the normal esophagus.[@B7] Interestingly, Lindahl et al.[@B8] reported that interposed colonic mucosa tended to undergo frequent premalignant transformation such as fundic type gastric metaplasia of interinterposed colon, colonic dysplasia, and increased aneuploid cell population, in a study with histologic and flow cytometric examination of interposed colonic mucosa.

To date, 10 cases[@B6],[@B9]-[@B17] of primary adenocarcinoma arising from interposed colon have been reported worldwide to our knowledge, including the report of Fritscher-Ravens et al.[@B12] in which the tumor in the interposed colon was diagnosed 7 months after esophagectomy, probably developing from undiagnosed polyps in the transposed colon ([Table 1](#T1){ref-type="table"}). In the current case, synchronous adenomas were found in the native colon, as well. However, number of adenomas found in the interposed colon was larger than that of the native colon, and carcinomatous transformation was found only in the interposed colon. Of course, the left colon, which is mostly used to replace the esophagus is a common site of cancer over the lifespan. Even in the unoperated patient the finding of dysplasia and cancer is more common in the left colon than the right colon. Adenocarcinoma in the interposed colon may only be the result of the natural history of the dysplasiacarcinoma sequence outside the native anatomical location. However, we confirmed that she had undergone transverse colectomy on colonoscopic examination.

Microsatellite instability is a well-recognized feature of non-sporadic colorectal cancer, especially in the hereditary non-polyposis colorectal cancer. However, about 10% of sporadic colorectal cancers have microsatellite instability.[@B18],[@B19] We were concerned about the result of microsatellite instability in the sporadic colorectal tumors under mechanical stress and carcinogens. Our MSI-testing showed the absence of instability further emphasizing the importance of environmental exposures in this case.

We anticipate the average span of patient\'s life with interposed colon would be long enough in whom esophageal colon graft has been performed for benign diseases of esophagus and stomach. The early and regular screening of the interposed colonic graft to detect and treat malignancy may be demanded because malignancy arising from interposed colon is asymptomatic, but fatal, and re-operation is difficult.

![(A, B, C, D) Arrows indicate the flat elevated mucosal lesion in the interposed colon, located at the anastomosis site and measuring 12 mm (A). Another flat elevated lesion located 4 cm proximal to the anastomosis site, measuring 20 mm is indicated with arrow heads (B). These polyps were removed by snare polypectomy after the submucosal injection of saline (C, D).](ymj-48-1075-g001){#F1}

![(A, B) Pathology of the resected 20 mm sized adenoma showing tubulo-villous adenoma with high grade dysplasia and focus of intramucosal well-differentiated adenocarcinoma. (A × 100 and B × 400).](ymj-48-1075-g002){#F2}

![The result of the MSI-testing using five microsatellite markers, BAT25, BAT 26, D2S123, D5S346 and D17S250, showed no shift of bands relative to control bands (upper: control, lower: specimen of patient).](ymj-48-1075-g003){#F3}
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Scc, squamous cell carcinoma; GE, gastro-esophageal.
